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ABSTRACT 
This is a true experimental research with post test-only control group design. The study was 
conducted to test the inhibitory zone of the Binahong leaf extract (Anredera cordifolia) against 
Staphylococcus aureus, Enterococcus faecalis, Escherichia coli, and Pseudomonas aeruginosa. Binahong leaf 
extract is prepared using maceration technique, by soaking it in a sealed jar for 24 hours with 95% 
methanol. Then subsequently filtered using a funnel with filter paper, and the filtrate is collected inside an 
erlenmeyer. The filtrate then concentrated using a rotavapor, this concentrated extract dissolved into 
aquadest with a concentration of 50 ppm, 100 ppm and 1000 ppm. By taking a few colonies with a sterile 
loop into a stock of Staphylococcus aureus, Enterococcus faecalis, Esherichia coli, Pseudomonas aeruginosa 
then scratch it into MH blood agar medium, and incubate it for 24 hours with a temperature of 370C. The 
next day, bacterial suspension was made in test tube, which already contains 0.9% NaCl. The suspension 
tturbidity is equivalent to 0.5 Mc Farland. Bacterial inhibition zone of binahong leaf extract (Anredera 
cordifolia) is tested using absorbance disc method or better known as the Kirby-Bauer method. First, pour 
10 ml of agar medium (± 400C) into a cup (petridish) and then wait until it’s cold. After the medium 
becomes solid, the suspension of bacteria Staphylococcus aureus, Enterococcus faecalis, Esherichia coli, and 
Pseudomonas aeruginosa are slowly smeared with sterile cotton sticks on the surface of the media. Soak 
the paper discs into binahong leaf extract (Anredera cordifolia) with concentrations of 50, 100, and 1000 
ppm, for about 5 minutes, and placed it on the surface of the petridish, together with the positive control 
(amoxicillin) and negative control (aquadest). Then incubate it at 370C for 24 hours. The effectiveness of 
binahong leaf extract (Anredera cordifolia) inhibition zone, can be determined by measuring the diameter 
of clear zone around the paper using a sliding-term. Binahong leaf extract (Anredera cordifolia) zone of 
inhibition is negative, a very slight different is showed by the amoxicillin inhibition zone, for having a clear 
zone diameter of 28 mm for Staphylococcus aureus and Esherichia coli, and 21 mm for Enterococcus 
faecalis. This fact is probably caused by several things concerning the mechanism of action of a substance 
as an anti bacterial of the binahong leaf extract (Anredera cordifolia). 
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INTRODUCTION 
Today the development of bacterial resistance to 
antibacterial drugs became a thorny issue in the 
medical world. Many evidences anti-bacterial 
resistance cases were reported to almost all over the 
world. The first case of antibacterial-resistence was 
reported in 1990, the cases occurred simultaneously in 
Australia, New Zealand and the United States.1 In 
1997, there was fatal cases reported in Minnesota and 
North Dakota, where four children died due to 
infection of CA-MRSA.2,3 
Until today, it was known that Staphylococcus 
aureus is a bacterium with the highest resistance rate 
in the world. The case is reported almost 
simultaneously throughout the world. Other 
bacterium, nosocomial pathogen Enterococcus 
faecalis is in third place, this bacterium is reportedly  
resistant  to  antibiotics     such   as   aminoglycosides, 
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penicillin, tetracycline, klorampenikol, and 
vancomycin.4 Although Escherichia coli is part of 
normal flora in the intestine, the bacteria strain 0157 
was reported in Germany as a cause of food poisoning 
to hundreds of people.5  
Bacterium that has high levels of resistance to 
extreme environments is Pseudomonas aeruginosa. 
The bacteria are able to live in the atmosphere that 
has low oxygen levels, and can live in the aircraft's 
fuel, so it is often detrimental to corrode airlines 
around the world. Pseudomonas aeruginosa have also 
resistance to many antimicrobial drugs, and will 
multiply rapidly when normal flora is pressed.4 
Natural product or its simplicia has been proven 
effective to cure various diseases. Simplicia or extract 
of natural product is actually the basis of modern 
medicine manufacture or synthesis of. In some parts 
of the world such as India, China, including Indonesia 
traditional medicine is still an option for treatment of 
diseases. Many studies of natural medicinal plants for 
medication have been carried out. The results indicate 
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that  the herb were effective, efficient, economical, 
and safe.6-8 One of the traditional plants applied for 
medicine is binahong (Anredera cordifolia). Amertha 
found, that binahong (Anredera cordifolia) leaf extract 
proved more effective in healing burns on chicks 
compare to drug used clinically.9  
Abou Zeid reported that the binahong leaf 
extract has some activities, i.e antihyperlipidemic, 
anti-inflammatory, analgesic, antipyretic, anti 
convulsant, and cytotoxic activities. Chemical content 
of the leaves are binahong phytol, alpha-pinene and 
6,10,14-trimethyl pentadecanone. Other compounds 
identified are neophytadiene, methyl hexadecanoate, 
methyl-9,12,15-octadecatrienoate, and methyl octa 
deca-9 .12-dienoate, and flavone-C-glucosides.10 Other 
researcher, Rochani reported that binahong leaf 
extract was found active towards fungus Candida 
albicans. This fungus induces candidiasis that can 
invade vagina, skin, nails, lungs, and gastrointestinal 
tract.11 
In general, this study aims to determine whether 
binahong (Anredera cordifolia) leaf extract has an 
ability to inhibit bacterial growth of Staphylococcus 
aureus, Enterococcus faecalis, Escherichia coli, and 
Pseudomonas aeruginosa. 
 
METHODS 
Research Design 
This is a true experimental research with post-
test only control group design. The study was 
conducted to determine whether binahong leaf 
extract inhibit the growth of bacteria Staphylococcus 
aureus, Enterococcus faecalis, Escherichia coli, and 
Pseudomonas aeruginosa. Bacterial growth inhibition 
was determined by measuring inhibition zone of four 
colonies mentioned above. 
 
Place and time study 
The research was conducted at the Analytical 
Laboratory of the University of Udayana to make 
binahong leaf extract and the Laboratory of 
Microbiology Faculty of Medicine, Udayana University 
for bacterial inhibition zone test. This research was 
carried out for two weeks starting on December 15, 
2011 through December 29, 2011. 
 
Population and sample 
Since bacteria were the subject of this research, 
the sample size was determined based on Mc Farland 
standard in which 108 bacteria were employed. The 
bacteria were cultered and suspended bacteria 
prepared within turbidity equal to 0.5 Mc Farland 
scale.4 
Binahong leaf extract was then prepaired in 
varies concentration, i.e. 50 ppm, 100 ppm and 1000 
ppm. This is in accordance with bioactivity test in 
which the drug is considered active when it’s LC50 
below 1000 ppm.  
 
Research variables 
Independent variable: binahong leaf extract 
concentration of 50, 100, and 1000 ppm. Dependent 
variable: number of colonies of Staphylococcus 
aureus, Enterococcus faecalis, Escherichia coli, and 
Pseudomonas aeruginosa. Controlling variable: 
temperature, incubation time, culture media, 
measurement, tools and materials sterilization of 
bacteria applied in this study. 
 
Procedure 
Preparation of binahong leaf extract  
Binahong fresh leaves were washed before 
treated and weighed. These leaves were then cut into 
small pieces to make it easier to dry. These pieces 
were dried in a wind dried, it needs 4 days to dryness. 
These dried leaves were blended to make powder and 
macerate with 95% methanol for overnight. This 
material was filtered and evaporates to gain crude 
extract of binahong leaves. 
 
Preparation of media for bacterial growth 
Media for bacterial growth was prepared by 
dissolving Mueller Hinton (MH) blood media agar in 
distilled water. This was carried out based on standard 
method for preparing media agar for growing bacteria. 
Around 5 mL of Blood of goats was added to the 
solution and then sterilized to protect contamination. 
These media were ready to use for growing bacteria 
used in this research. 
 
Bacteria rejuvenation 
Rejuvenation of bacteria was carried out to 
obtain pure isolates of Staphylococcus aureus, 
Enterococcus faecalis, Escherichia coli, and 
Pseudomonas aeruginosa. This was carried out by 
rejuvenation of bacteria taken from the stock at 
Laboratory of Microbiology Udayana University. All 
bacteria, Staphylococcus aureus, Enterococcus 
faecalis, Escherichia coli, Pseudomonas aeruginosa 
were seeded in the MH agar media and incubated for 
24 hours at 370C. In the next day, the colonies 
obtained were identified according to standard 
procedure adopted at Udayana university to ensure 
that the colonies were Staphylococcus aureus, 
Enterococcus faecalis, Escherichia coli, and 
Pseudomonas aeruginosa. 
 
Preparation of bacterial suspension 
Bacterial suspension of Staphylococcus aureus, 
Enterococcus faecalis, Escherichia coli, and 
Pseudomonas aeruginosa are made from colonies 
grown in MH agar media. A number of 1-2 colonies 
were seeded in 0.9% NaCl, by this procedure it will be 
obtain the turbidity of the suspension is equal to 0.5 
Mc Farland scale. Sterile cotton stick was dipped in 
bacterial suspension and squeezed to reduce fluid 
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taken. This cotton stick was then applied to the MH 
media agar in a petridish as can be seen in Figure 1. 
 
Figure 1 
A. MH agar media for bacteria to test the inhibitory zone 
B. Bacterial suspension was taken with sterile cotton sticks. 
 
RESULTS 
Mueller Hinton (MH) Media 
MH media was prepared based on standard 
method for preparing media applied to determine 
bioactivity of natural product towards bacteria. The 
media prepared can be seen on Figure 2. 
 
Figure 2 
Mueller Minton Media 
 
Inhibition growth zone test 
Inhibition growth zone of binahong (Anredera 
cordifolia) leaf extract was determined by measuring 
clear zone diameter around paper disc after overnigth 
incubation. The inhibition growth zone experimental 
model was presented in Figure 3. 
 
 
 
Figure 3 
Inhibition Growth Zone Test of Binahong Extract 
Towards A) Staphylococcus aureus, B) Enterococcus 
faecalis, C) Escherichia coli, and  
D) Pseudomonas aeruginosa 
 
Data of inhibition growth of bacteria zone by 
binahong (Anredera cordifolia) leaf extract towards 
bacteria Staphylococcus aureus, Enterococcus faecalis, 
Escherichia coli, and Pseudomonas aeruginosa were 
presented in Table 1. 
Table 1 
Data of Inhibition Growth Zone of Binahong (Anredera 
cordifolia) Leaf Extract. 
Groups 
Diameter Zona Hambatan (mm) 
S. 
aureus E. coli E. faecalis 
P. 
aeruginosa 
P.1 28 28 21 negative 
P.0 negative negative negative negative 
P.2 negative negative negative negative 
P.3 negative negative negative negative 
P.4 negative negative negative negative 
P.1= Amoxicillin, P.0 = Aquadest, P.2 = (50 ppm), P.3 = 
(100 ppm), P.4 = (1000 ppm).  
 
DISCUSSIONS 
In this study, Mueller Hinton (MH) agar media 
was selected because the media was recommended 
by the FDA and WHO to test anti-bacteria, especially 
aerobic bacteria and facultative anaerobic bacteria for 
food and clinical material. This media has also shown 
good and reproducible results. This agar media 
containing sulfonamides, trimethoprim, and low 
tetracycline inhibitor, and provide good growth 
pathogen.27 Addition of goat's blood acts as a provider 
of nitrogen compounds, vitamins, carbon, sulfur, and 
amino acids. 
Inhibition zone test of binahong leaf extracts was 
carried out against four types of bacteria, namely 
Staphylococcus aureus, Enterococcus faecalis, 
Escherichia coli, and Pseudomonas aeruginosa. These 
bacteria were chosen to represent two types of 
bacteria, namely Staphylococcus aureus and 
Enterococcus faecalis from gram-positive group, and 
Escherichia coli and Pseudomonas aeruginosa from 
gram-negative group. It turned out that the inhibitory 
zone of binahong (Anredera cordifolia) leaf extract as 
shown in Table 1 and Figure 3 is negative towards all 
bacteria tested. However, it is different for amoxicillin 
in which 28 mm of diameter zone obtained for 
Staphylococcus aureus and Escherichia coli and 21 mm 
of diameter zone for Enterococcus faecalis were 
observed. 
This fact is probably caused by several things 
concerning the mechanism of action of a substance as 
an anti-bacterial. An anti-bacterial compounds can act 
as an anti-bacterial through inhibition mechanism of 
folic acid synthesis and inhibition of protein synthesis 
in bacteria.16, 17 Folic acid is essential for both bacterial 
and mammalian organisms that serves as a precursor 
to the formation of DNA or RNA. Role of a compound 
as an anti bacterial through inhibition of folic acid 
synthesis is closely related to how the compound 
forming macromolecules in the bacteria cells. There 
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are three types of reactions that play a role in the 
formation of macromolecules,16 namely; 
1. Group 1 reactions involve the use of glucose and 
some carbon sources to produce energy (ATP) and 
some simple compounds such as citric acid. 
2. Group 2 reactions advantaging energy and 
precursor to form amino acids, nucleotides, 
phospholipids, carbohydrates and growth factor. 
3. Group 3 reactions combining simple molecules 
produced in group 2 reactions to generate macro 
molecules such as proteins, RNA, DNA, 
polysaccharides and peptidoglikan. 
 
Regardless of these three type reactions, therefore, 
binahong leaf extract could not showing their bacterial 
activity through these type reaction. It is probably its 
activity through another mechanism. Binahong leaf 
extract was found active to improve wound healing, 
therefore, this activity is probably through anti 
adhesion, not as an antibacterial or as a bactericide.3 
 
CONCLUSIONS 
From the results of this study, it can be 
concluded, that the leaf extract binahong (Anredera 
cordifolia) has no inhibitory activity to the growth 
bacteria, i.e. Staphylococcus aureus, Enterococcus 
faecalis, Escherichia coli, and Pseudomonas 
aeruginosa. 
 
FUTURE WORK 
We found that, binahong leaf extract was not 
active to inhibit growth zone of four bacteria 
observed, i.e. Staphylococcus aureus, Enterococcus 
faecalis, Escherichia coli, and Pseudomonas 
aeruginosa. On the other hand, this extract was found 
active to improve wound healing in animal studied. 
Therefore, it is important to find out how the 
mechanism of this wound healing. 
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